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[■fi-«M] 

^ ^J-fr #^7lofl ^joj 

#5j o]s. ^e 5 ^ ^ 4^ ^3 ##7)» ^ 

3. ^M y o V ^^l .fi.*l 

£ ^^r. ^ $3 43 ^3 c § < 3* ^«*>7l ^-n- ^7lofl #0^. o]s. 

*>>4 ^St S#*Kr *fl 1 *ll 2°1^H*-; #7l ^1 i ^ ^1 2 ol^Jfo) 

A>olcfl tifl^^ A o V 7l ^]7>^>7l e^-nV ^S; * Aj- 7 j ^n> 

3.-^3 #71 ^-B-ofl ^^-Al7l7l fl^ ^ ^#-8: 3L##. 

4. ^^.tV -g-s. 

^ ^£ 4# ^ (WDM) Al^eflofl o]-g-^. 

[tfiSJE] 

5. 2 
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M-n- ##7]{Fiber Amplifier} 

£ 5fe #71 £ 2^ ^-H- ^71^ °m ojs. A^lEsjoj 

101 : 102 : ^S. ^7] 

103, 104, 206, 414, 422, 431, 432 : WDM ^fM 

105, 106, 205, 423 : ^ ^S. 415, 434, 435 : LD 

107 : ?$S. 201, 202 : 

203, 404 : 204 : #^-fr 

413 : ^JL^7] 412, 433 : EOF 
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421 : DCF 

< M > ft #^7H1 ^-fl^Tfl^ sj-^g- cff^ ^(Wavelength 

Division Multiplex; °l*h #3^1, 'WDM'^ ^) Al^^Joj]^ y& ^ ^ ^ ^3 <3 

^(wide input power dynamic ranged 7}X|-^ ^-fr f^7H ^tt ^H^K 

<15> ^e, $13^ ^<?Jol ^ -g-^ >,^ 7 } ^7>^^. WDM *1 

tfl-8-ff 3^ 71 ^5L^ ol&|tb *r-fi.S ^tr tfl^MU 51 

<ie> o^-g- ^7} ^-u- #^-7l(Erbium Doped Fiber Amplifier; °]f>}, ' EDFA ' Q 3M3-fr 

^^-71 (Fiber Raman Amplifier; FRA)^ %**ft ^7}±= lB^(gain 

bandwidth)!- 7}x]jL , WDM %^ ^li^l^ ^7)£- -R-g-*}^ *r 5£tt 

tV 7l#olcf. 

<17> tfl^sj WDM Al^EfloflA^ tr ^ ^o>^l #5.%$) ^sM 1 -)* 

*1 cf-§- ^TiAS Als. ^^7l(line amplifier)^. EDFA* ^S. oj-g-^ 

31 
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<18> *fl^ ^o] ^ €SHI ^*r<3 EDFA^l <9 3 BHflfe ^ Si^l, 

EDFA^ H^tr °1 ^-(constant gain) #^ 4^ (constant 

channel power)* -fr^l^r^ ^r-g^H -£-^4. 
<19> <^ti]-^O.S. EDFA^ ^2]-*>^ o]S- Ad)E|^ 7) -1:71!- 7\t]t\] sl^cll, 3(- 

$N S^, f^#^ ^ S^, # ^(optical feedback) ^ wj-^ofl ^ 

<20> ^s-7l (Distributed Raman Amplifier; °)*\, 'DRA' 2} ^)tt 

^ ^1 ^lJi#£l fAi^^ ^tJHOptical Signal to Noise Ratio; 0SNR)1- ^7}*]^ 
clsLV) ^^-1: 
<2i> zie-m, EDFAH- ^.S- ^7}3_ °l-§-*f^r 7)^9] WDM ^ a| ^ efl ofl DRA# £<^Rt ^-f # 
e^-nl 2^7li ^S7> EDFA3. ^wMI 32.5., EDFA^ <^°1 M^r 

^ x>s. ol^. *|H (Automatic Gain Control; <^r, 'AGC'^ ^)7\ ^ $Xt= ^ 

^ 3Lo^ ^3 cg^ (input power dynamic range)* 3^4, AGC^ 7l^o] ^ 

<22> o]z\i£ &*\}$o_3_ 7l^^ f^dSi^ DRA1- £^*>^ ^ ^r, EDFA zi ^ ^ ^ofl 

<23> ol^^V ^-^1^* sfl^^>7l ^^fl^i^ sMq^q ^^(input power dynamic rangeH 
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<24> ^-71 *V Wj-Sq- ^ jl^ofl Jf-g-^7] ^ *M aflo]^ OJ- > f^^o] ^ o. 

^ 4^ ^3 ^^-fi- 7>^1^ ^-B- ^#7l# ^^Vfe-C-H ZL ^o] olcj-. 



^ gj *}-_§.] 

A I ^ A 201^51 A\o)o\] H fl^^ ^-B-; 4>7l ^-fH] &*%-Sr 9l7}*}7) $ ^ 

^ ^ — J ^ #7] ^ig.^-Ei ^H^-g; ^7] ^M3-fM] 7] 7l ^ *V ^ 

£ iE^Rr % A ^TT ^71 # afl^t*. 

^o^l7lJ17.> ^ nfl ^^flS. A>-g-^- ^ ojcf. 

%M o. ^7l« o|-§-^ WDM Al^Eflofl^^ ^ ^ 7l e 1( 

^¥ ^ 2]§H ^ #^7l a)"^ ^BM*V ^ olTll ^4. 

A o V #^ ^M, ^ ^€ ^^tV Cf^-o) AV^ ^,g. ^>o^ a. 
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<29> £ 1^ ^a>^o] WDM ^l^^al tr ^(span)^ ^2i^o)z}. 

<30> ^^ofl £A)sl ^ol, Ais^-(signal)^: ^^(transmission line) (101)1- 

A oM ^^5.(101)1- ^lM-^^i ^^-i: 3£r ^ ^5. ^7l(line ampl i f ier)(102)^l^ 

t±X\ #^SlO] ( Cf^- ^7J-C S ^1^§>71] SH, '107'^r ^1JL#^ ^(path)» M-BfLfljl $lcf. 

<3i> # 7 ] ^5.(101)^ ^-fKSingle-Mode Fiber; SMF) , ^°1 #^-fr 

(Dispersion Shifted Fiber; DSF) , NZ-DSF -f-^) ^-fr ^r^l *r & , ^ Q 

°1 atr 3*11 7]£\ -g-ofl nj-e} CfSTfl + ^ 

<32> #7]5] ^ A]^efloilA^ tb ^^(span)^ 3^ 7i 2] 80 ~ 100 km ^£7> 

^tiV^ol^, #71 #3. ^7|(102)S^r EDFA7> ®o] o]-%-s\jl WDM 3 

* *fl\i *rfe 40 - 1607fl ^E.5>L £-^r *fl^°l -§^H1 «fl #S ^^71^1 EDFA^ 3*11 

4^ -5 - 0 dBm ^J£7> ^^H*}. 

<33> WDM Al^EfloflA^ #^ SE^ ^ Tlejs. ^#A]7l7l ^<?H DRA* o]-§-^r 

^ ^r, £ 14 ^o] WDM (coupler) (103, 104)1- °l-g-*r<^ ^ ^ =(105, 

106)2} #^1- #71 3h£3.(101)3. ojA>^>£S. ^ j Al^^-ol &*%o]] o^H ^s\^ efn]- 
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<34> o] ^-f sj-nl o}^^ 4g S 2}-^ofl u}.^ iH^M, <|M3°-5- 5 ~ 15 dB ^5L2) 

<»5L^ ^Tjj^cf. 4^ # 7 1 ^S. ^#71(102)^ ^ og^ ^cq- +5 _ +15 ^ ^ 

<35> DRA7> £^£1^1 7j-f ^71 -*}5L ^3-71(102)5. ol-g-si)^ EDFA7V <g ^ -5 

- 0 dBnHH ^tH} ^ DRA# 5L<y<s}7fl 3^ +5 - +15 dBm^SS. ^7}is\?\) 

slJL, zl EDFAfe °1^ ^gneEj-g. <g.g. ^ 7 > &t}. 

< 36 > ^ s^o} ^^i cg-^Cinput p ; 0 wer dynamic range)^ tr3l tffl-g-ofl +5 - +15 ^ 

-g^}^, EDFAxr ^TflsH £<ys]^o> *>cf. 

< 37 > 5L 2^ ^ ^-E ^7] a] *il l^/lcfl ^a&HS.*!, #7l °m sf^ 

£\ *3 <3^( input power dynamic ranged $\^}7] *\}<£$. 

< 38 > £ ^ofl W >sq- ^-o], ^ofl ^7l^ ( ^| 1 £ 2o]^ l-s- 

(201, 202), ojs. ^ El (203), ^-fr(204), ^ ^ = (205) ^ WDM ^7l(206)» 

<39> #71 *H 1 ^ *H 2°1^ "(201, 202)^ t-t!it ^SKE^- ^71151^ 

ufl^ (gain medium)^ l7 fl ol#o} jgnofl <q*fl ^s|<H ©^(optical 

gain)°] ^MS^r^ ^^cf. 
<40> olnfl, #71 o]^ ufl^^. ^7]. ^-#-a-(rare earth doped fiber) SE.^ ^7> 

E-sMiCrare earth doped waveguide) H *r SZ^K 
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<4i> a o v 7 ] ^| ! 2 o}^ #^-(201, 202)21 a}o]6\] j# 7 ] ^-^-^(204)# afl^^ji, sj-nV o] 

^-§- ^srH #71 ^ ^S(205)-fr #71 WDM (206)1- °l-g-*H -fr(204)°11 4 

<42> ^-71 ^0.(204)^ JsL# -fr (Dispersion Compensated Fiber; 

'DCF'sl- fO, Jiwl^l^ ^-^-(Highly Non-Linear Fiber; °1*}, 'HNLF'Sr f-), SMF 5E 

^ ^s<Hl ^£ &i=f. 

<44> £ 3a ^ 51 3b^r #71 £ 2^1 ^-B- ^7H1A-1 ^SM^} nfl ^l 

i^B^t ^€*}7fl 71^- ^^*>7l ^fr ^^Al^SAi, £ 3a^ <^ J* 

^E^t M-Hl-^H ^J°li=f. 

<45> Xifi]- Af^ Z}Z}- WDM ^}Jl# tifl^-S] Al^J- Sj-^ # S^Kg- ^Bl-^Cf. <^ 3^-3 7> 4 

^ °fi(^r, ^^S.^1 DRA7> nfl), 4V7I ^1 lo]^ M-(201)£r "A"^ ^ ol^. 7 j o_ 7 l 

(slope)l- 7>^l£^- cl7><y^cf. 

<46> # 7 j ^-B-(204)«flAl ^*>^ Hl-^V 3.°^ #7] 5l-^> ^^(205)^1 Bj-^-oj) 

^ Sr^ 3«(peak)-§: \f e*]7> slJE^- Sfl^id, ^1Jl# ^JEL xfl°fl^ 

ol^ - B .,^. o)^ 71^711- 7}*1t11 ^t}. 
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<47> nJ-BH, >8-7l ^ H=. ^S.(201)^ o]^ 71^-71 AS4- ^"71 ^-fr(204)ofl^ ^o^^ 3J. 

n> o]^oj 71^71 Bfe a^s. tiVcfl « 0 >^=°H, o] ^- ^ *fl 2<>1^ #^-(202)* *1\+ ^ 

<48> Aj- 7 1 tr 330]] 71-^71^ 7fl^^l ^E^l^ , ^^fl^ 0]S. ^o. ofl ^ 

<49> ol^ 7 fl^-g- o^>o} AV 7l ojs. 3^5}- (203)7)- H^Cf. ^7] *\] 2o}^ ^(202) 

^ ^« <^ i^B^ol ^O]^ ^El*V i^B^-fr ^ O. ^ ^ 

^cf. SLtb #7] *fl 2^1^- #^-(202)^ #3 3711 *>£^- ^T^m *r 5^4. 

<50> AJ-7I £ 22}- ^^^1 ^g-fr f47H^l ^ # ttfl(^ ( ^^s<Hl DRA7V 9X 

-§: «fl) ^ #olH^ o]S. 71^71^ #7l £ 3b^ ^1 ^}7]\ 
<51> #7] ^ lo}^ l-^-(201)^- *1\+ ^ °1^ 7l^;7l^ "C"Q ^0} o}^ 7l^7l7> 

^0}X]JL, 21*1 o}^& ^M"^. °l^-& ^7> Tl^ofl tr}-^ ^-71 *fl lo]^- 

(201)^1 °1^°1 5£5}-(saturation)£l^7l nfl-g-oln}-. o] ^-fofl^ ^uj- rg^o] ^ 

ol^-ol #o!S-d] » D »c4 ^-ol sl-nl ol^-o) 7l^;7l7> ^o}^ . uJ-EH C ^ D^l S^l 

<52> ^ 711 ^*fl ^^H^r #7] lo}^ ^(201)31- ^-7} 

#^-fr(204HH<i] o)^ ^4 ^1 # 7 ] o}^ ^(203)2}- ^-71 afl 2°!^. "(202) 

21 >g7fl JEtt ^-S-W ^ ^ 

<53> IE 4^r Oj-s. ^ o. ^s.7l^ afl 2^^H1 ^SiS-Ai, ^-71 £ 2^1 ^-B- ^ 
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< 54 > 1^0] zg-M o. ^7i^ ; ^-ji^ 71 ( isolator )(413), &°]s>\ EDFC412), WDM ^ 

71(414, 422, 431 ^ 432), DCF(421), ^(423), ^5. LD (415 , 434 ^ 435), ^ W 

s\. ^Ei(404) ^ yj. ^ol^ EDF (433)1- i^>ji &r}. 

<55> ^1-71 lo]^. -|-^-(201)iL^ , ^fi] U^H^Ife EDF(412)» Aj- 

<56> Aj.7] LD(415)5.^-B^ #^5l^ ^j5.^Nr #7l WDM ^^-71(414)^1 ^«fl #7} 

EDF(412)S. ^Af^cl-. ig-^o} iJ-gAHoMfe ^"71 ^ EDF(412)«- °l-§-^-Jl3.*] 

^7} £ 34M ^^tr 7]^7]m ^ ^ 91^ v}^. 

<57> S *v ) ^oflA-1^ e}u> ol^ <go. ^ oi^ ^-B-S.^, ^71 DCF(421)# ol-g-^r}^ 
-^-H , ^ ^ = (423)3.-?- Ej #33^ ^H#°l Aj-7] wu ^^-7l(422)# -f-tsH ^-71 DCF(421) 
<r sa^. -8-71 BHV ^H(423)£] ^"71 £ 3*fH ^^tb wvsq- ^-o] a]Jt^- 2}- 

<58> *V3g, t^H, XI 2^1 ^(202)^5.^ ^>7l ?J zJol<£| EDF(433)1- A>-§-*H <& 

<59> £ 5^r ^-71 £ 2 Si 3KJ-fr #^-71^1 ^ ^ 4^ ^ofl oj-^- o]=. ^E^oj £SJ-* 

A d^^}7] 3tr H^Hl ZLefls^, *fl^ ^7> 407fl^ nfl ^ ^H^. 

<60> £ igofl £ Al^ «><q. ^o], -2dBm<H nflfe ^ o] a^e 

°1^-°1 25dBS. #^ 43tt +23dBmol5ii4. 
<6i> oi^ 43 7> +5dBm°-3. ufl 415, 434 435^1 #7l ^H. LD^l 43^ 

^tfls ^-JL, 423^1 ef^V Jg = <q £ 35S |. ^o. «vai 
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°i °1 £ 5<M SKI* ^ 9X°.v\, o] afl^| <^Al +23dBm°l 

<62> o]2f ^ w 0 V^o.s ^^o] +i0dBra, +15dBm.2-S. ^sj-^* ofi 423^ 

<63> ©1 nfl ^^Ml £71 ^*}<*l 434 ^ 435^ 2:^* ^5. ^rf. 

(deviation)7l- -f- ^ ^uf. 

<64> og^ ^ 7> ol =. ^ol^ 7^0.14, ^7} +15dBm^ nfl^S. ^ 

+/- 1 dB «i*># -B-^m ^ S-*fl7> 51^1 

<65> °}^°\]*\ <#7] £2$}^ ^S^l f^HH ^>7l £ 3^1- ^ £.3. Ol^- 

^tt #^7l# ^7]S a}-§-^ ^-f , ^J^ofl DRA» £<g* *fl ^#7]<2] IIL*ll & 

ol ZlcflS ol ^ o. -^71 # Af-g-^- ^ ^ -g-* I" ^ ^Cf. 
< 66 > ^7] £ 45] ^-B- ^71^1 ^O- , ^^fl^ol 7^-f ^K!tt #^7l^ <^ 

DRA^l ol^-oil o)-^- -2 - +15 dBm^ 7>^cf. DRA7> nfl, 

^fl^ol oflc_c^- (add _ drop)5 ic>| oj^ z\.<% 7 } ^5)-^ JL^^ -21 ~ -2 dBm^l &-g- 

71-^1*4. 

2] ^ 36dB^l - o^cf. 
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<68> ol^-ofl^ ^^tb £ l^^r €^tr ^*H1 ^ -E^ofl ^*fl tM^^ ^Jol 



^ ^ *ti-f €• ^3 ^ ^3 input power dynamic range)* 5U 
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[3^* 1] 

^ ^<^# ^^*>7l fl^ ^-B- ^Ai, 
^-y] <?]7l-§>7l ^tb ^> ^H; ^ 

13 t 1 ^ 2] 
3] 
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[^T 1 ^ 4] 

XI ID- se^ xl 2%H1 &<>H, 

A oM Xl 2°l^cq o)^ nfl^ 



5] 

Xl l*J- iE^r XI 2%H1 9X°]*), 

^7) Xl 1°1^ £ #7} ^-fRr, 
<X^- ^H^-g- <*-g- ^ ^Xl^ ^ 



6] 

X] 1%> £^ XI 2%H1 5a°H, 
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